An extract prepared from the apical meristematic region of etiolated pea seedligs was able to catalyze the incorporation of putrescine into trchloroacetic acid precipitable material. The enzyme was found to be soluble and followed a typical Michaelis-Menten kinetics when N-Ndimethyl casein was used as a substrate. Its activity was promoted by Ca2 We present here, for the first time, evidence indicating that an enzyme with characteristics similar to those found in most transglutaminases described so far is found in plant meristematic tissues.
Transglutaminase (TGase 2.3.2.13) is an enzyme found intracellularly and extracellularly in various organisms and catalyzes the covalent attachment to proteins and polypeptides of a series of substances containing primary amine groups. This enzyme promotes the formation of amide linkages, generally in a Ca '-dependent fashion, between the primary amine of an amine donor substrate and the y-carboxamide group of peptide-bound endo-glutamine residues in proteins or polypeptides that are the amine acceptors (5, 10) . Polyamines have been shown to serve as physiological substrates of transglutaminase (6, 15) and the incorporation of radioactively labeled polyamines is commonly used as a detection method for the activity of transglutaminases (1 1, 12) . Polyamines appear to play an essential role in growth and cell division process in animals, microorganisms, and plants (2, 7) . It was suggested that the polyamines may exert their regulatory action by a transglutaminase-mediated process of post-translational modification (addition of polyamine moieties) ofenzymes and structural proteins (13, 14) . Despite the presence of transglutaminases in an extremely broad spectrum of living organisms (5, 10, 15, 18) (Table IB) . o-Phenanthroline caused a more pronounced inhibition which could not be reversed by simultaneous addition of Ca2`ions (10 mM ). An inhibitory action of low levels of Cu24 ions has been described in guinea pig liver transglutaminase (5) . In pea seedlings transglutaminase, the efficient Cu24 ion chelator, diethyldithiocarbamate, produced a 70% stimulatory effect at low concentrations (Table III) . Native BSA and catalase did not serve as substrate for plant transglutaminase. The fact that creatinine kinase can serve as a substrate for transglutaminase may indicate a possible mechanism of regulation on a key metabolic enzyme that has been shown to be an early marker for hormone stimulation of cell metabolism (9) . The possibility that creatine kinase activity could be modulated by covalent addition of diamine or polyamine residues should certainly be explored experimentally.
Transglutaminase has been described mostly as a soluble enzyme in animals (5) or in several organisms as being at least partially bound to membranes (4, 16) , either in the lysosomes or in the mitochondria (8) . It was therefore of interest to study the intercellular localization of transglutaminase in plants. When the enzyme was extracted under conditions that preserve the integrity of pea seedlings mitochondria (17) , over 90% of the activity was found to be soluble in the supematant and only 3% of the activity remained associated with the 27,000g pellet (not shown). Therefore, it appears that the plant transglutaminase activity is soluble, similar to that described for most animal transglutaminases.
The evidence we present in this communication strongly suggests the existence oftransglutaminase activity in plant seedlings.
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